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Summary 

The present work is an outcome of the study carried 

out in the Charali-Changmaigaon-Nazira field in the 

Upper Assam Shelf area (Fig. 1). The present work is 

an attempt to improve the understanding on the fault 

pattern & their genesis, structural entrapment styles 

and identify the prospectivity of Tipam and Barail 

Formations in study area. To demonstrate the pool 

geometry and entrapment styles of Tipam & Barail 

Plays in area, number of seismic sections were 

studied. The area of reference for the present study 

has been characterized by two longitudinal normal 

faults named as Charali-Changmaigaon main fault 

(Fault-A) and Nazira main fault (Fault-B). Both 

faults are parallel to each other and having same 

structural styles. Fault-A having hydrocarbon 

entrapment at various plays of Tipam & Barail 

formations against footwall side as well as hanging 

wall side. Hydrocarbon accumulation has been 

observed against Fault B at multiple levels of Tipam 

formation but yet to be establish at Barail level.  This 

study indicates that present structures at hanging wall 

side of Fault-B as well as footwall side in Barail 

formation could be potentially entrapped with 

hydrocarbon which is in similar structural setup of 

fault A. Sequential restoration of a seismic section 

was carried out by removal of fault displacement, 

back stripping and de-compaction which shows that 

Fault B episodically reactivated as normal fault 

during Mid Miocene to Pleistocene. So Fault B acted 

as conduit and multilayer hydrocarbon entrapment in 

Barails & Tipams are expected due to this which is 

similar to Fault-A. 

 

Introduction 

The Assam & Assam Arakan basin is situated in the 

north-eastern part of India and has an extent of 

around 40,000 sq. Km. of area. Major tectonic 

elements of the Assam and Assam Arakan basin are: 

Assam Shelf, Naga Schuppen belt and Assam-Arakan 

Fold belt. The basin is bounded on the north and west 

by the Brahmaputra River and on the south and east 

by the Indo-Burma Ranges (Fig. 2).   
 

 
Figure 1- Study Area 

Tectonically Assam-Arakan basin has been defined 

as a poly - history basin that evolved synchronous 

with the other East-Coast basins of India, 

concomitant with the rifting and subsequent drifting 

of the Indian Plate from Eastern Gondwanaland. 

 
Figure: 2 Tectonic Map of Assam and Assam Arakan 

Basin 
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The basin was initiated in an extensional phase and 

later modified by different episodes of compressional 

phase. The basin was initiated in an extensional phase 

and later modified by different episodes of 

compressional phase. About 7000m of sediments 

ranging in age between Cretaceous to Recent are 

expected to be present in this part of the Assam & 

Assam Arakan basin.  

 

The Charali Field is a fault-bounded anticlinal 

structure located about 3.2 kilometres south-east of 

the Rudrasagar Field. The main producing intervals 

lie within the Barails and the Tipams.  

 

Changmaigaon field is located about 9 Km north-east 

of Amguri field, 11km south-west of Charali field 

and 10km south of Rudrasagar field in Upper Assam. 

Presence of Hydrocarbon is established in multiple 

Tipam pay sands. The field is broadly divided into 

two producing blocks and is separated by a major 

NNE-SSW trending fault (Fault-A) having a throw of 

more than 200m. One block develops on down 

thrown part as separate fault block and the up thrown 

block develops on footwall part to the east and west 

of that main fault respectively. The different Tipam 

pay sands developed in Changmaigaon field in terms 

of commercial accumulation are TS-2, TS-4 and TS-

5.  

 
Nazira low is a graben surrounded by prolific fields 

like Charali, Changmaigaon, Demulgaon, Geleki and 

Lakwa-Lakhmani in Upper Assam shelf. In this area, 

multiple levels of Tipam sands have produced 

hydrocarbon. 

 

Tectonic Setting 

The Assam & Assam Arakan Basin is bounded by the 

eastern Himalayan fold belt in the north, the Mishmi 

hills in the northeast and the Patkai – Arakan fold 

belt in the east. It is a typical poly-history basin 

having more than one phase of tectonics and 

sedimentation. Super-imposition of compressional 

phase over extensional regime modified the earlier 

extensional structures that indicate the poly-phase / 

poly-history nature of the basin.  In the Assam Basin 

extensional tectonics prevailed till Mid-Miocene 

when the tectonic regime changed to compressional 

environment during the major phase of Himalayan 

orogeny. This resulted in reactivation along faults, 

resulting in reverse faults and inverted structures. The 

oldest fault trend in the area is NE-SW transected by 

the younger E-W to NW-SE trend creating a number 

of fault blocks. Hydrocarbon accumulation has been 

controlled by these set of faults as indicated by 
change in contacts across the faults. The Upper 

Assam domain is separated from Dhansiri Valley by 

the major E-W trending Jorhat wrench fault. It is 

established that during Paleogene to Early Neogene 

time. The basinal slope of Assam Shelf was towards 

the East and South East direction and sedimentary 

thickness increases towards Naga Schuppen area. 

After Himalayan orogeny during Early Miocene time 

basinal slope reversal took place after deposition of 

Namsang sediments. 

Regional Stratigraphy  

The sub-surface stratigraphy of the region is well 

established with inputs from seismic campaigns and 

over thousand wells. In Upper Assam Shelf, the Pre-

Cambrian Granite-Gneissic Complexes are overlain 

by Tura Formation. The Basal clastics of Tura 

Formation deposited during Paleocene – Early 

Eocene Period was deposited in passive margin 

setup. Tura sediments were followed by widespread 

transgressive sequences of Jaintia Group comprising 

carbonate dominated Sylhet Formation and marine 

pro-delta Kopili Formation. 

 

 
Figure: 3 Regional Stratigraphy of Upper Assam Shelf 
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The Jaintia sediments are overlain by the Barail 

Group of sediments comprising delta front sandstone-

shales of Demulgaon Formation & Disangmukh 

Formations (BMS), which is again succeeded by 

delta plain interbedded shale and sandstone with thin 

layers of coal of Rudrasagar Formation (BCS). These 

delta plain BCS deposits are unconformably overlain 

by a thick sequence of high energy (braided) fluvial 

sandstone of Tipam Group. The Tipam Group is 

divided into four formations, viz. Geleki Sandstone 

(Lower) successively overlain by Lakwa Sandstone, 

Girujan Clay (Regional Seal, composed 

predominantly of fluvial clay with a few channel 

sands) and Nazira Sandstone. The Tipam Group is 

unconformably overlain by Namsang Formation of 

Plio-Pleistocene age (Fig. 3). 

 

Structure & Entrapment style 

In the study area multiple hydrocarbon accumulations 

have been established. The area of reference for the 

present study has been characterized by two 

longitudinal normal faults named as Charali main 

fault (Fault-A) and Nazira main Fault (Fault-B) as 

indicated in Figs. 4&5. Structural levels of 

accumulations are different across different fault 

blocks and also that for Tipam accumulation against 

fault B, OWC has not been encountered. In order to 

demonstrate the pool geometry and entrapment styles 

of Tipam & Barail Play in area, number of seismic 

sections are enclosed as Fig 6 to 9. 

 
Figure: 4 fault map & play matrix of tipams 

 

 Figure: 5 fault map & play matrix of barails 

 

One such NW-SE seismic section (A-A’) in northern 

part of the area across fault-A & Fault B as Fig.6 in 

the area shows the Charali Main field Tipam 

accumulation as four way closure on the hanging 

wall of Fault A and Nazira field’s Tipam 

accumulation as fault closure on hanging wall of 

Fault B. Accumulations in Barail formation is also as 

hanging wall fault closure against fault-A whereas 

the hanging wall fault closure at Barail level has not 

yet been established.  

 

Figure: 6 Seismic Section A-A’ 

Moving across faults A & B further south is another 

section B-B’ which passes through the Charali West 

field consisting of footwall fault closure along fault-

A. The southern limit of Nazira fields Tipam 



Entrapment Styles & Prospectivity Analysis of Hydrocarbon in Charali-Changmaigaon-Nazira Area in Upper Assam Shelf 

 

4 

 

accumulation is seen in form of small structural 

closure on hanging wall of fault-B (Fig.7).  

 

Figure: 7 Seismic Section B-B’ 

Further south is section C-C’ shown as Fig.-8,  it is 

also seen that only Fault-A is continuing and at 

CMG-A Tipam accumulation is proved as fault 

closure on hanging wall of fault-A. 

 

Figure: 8 Seismic Section C-C’ 

Another section D-D is depicted across the fault-A 

further South. The main field of Changmaigaon is 

represented as footwall fault closure against fault-A 

(Fig.9). This is also revealed by the sections that 

accumulations exist on hanging as well as on 

footwall fault-A, despite the sands being in 

juxtaposition against sand at Tipam and Barail level. 

This would also mean that the Fault-A has acted as 

conduit as well as entrapping fault for the 

accumulations. Against fault-B the similar 

genetically related fault accumulations so far has 

been established on hanging wall at Tipam level. 

Thereby indicating possibility of footwall as well as 

Hanging wall closures at Barail level to be a viable 

exploration targets. 

 

Figure: 9 Seismic Section D-D’ 

In Fig.10, hydrocarbon accumulation has been 

observed against fault B at multiple levels of Tipam 

but at Barail level, present structures at hanging wall 

side as well as footwall side could be potentially 

entrapped with hydrocarbon. Here entrapment 

conditions are similar to entrapment conditions of 

proven charali filed which is lying against Fault-A in 

north direction. 

 

 

Figure: 10 Seismic Section showing unexplored 

potential hydroarbon strucure 

In same setup, unexplored hanging wall side 

structures against fault A could be potential target for 

hydrocarbon exploration (fig 11). Here entrapment 

conditions are similar to entrapment conditions of 

proven Charali field which is lying against same 

Fault-A in north-east direction. 
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Figure: 11 Seismic Section showing unexplored 

potential hydroarbon strucure 

 

Structure Restoration 

Structural restoration of a section has been performed 

by Structural modelling group, KDMIPE. In present 

day model, it is observed that main Fault B has 

variable normal throw below Namsang and greater 

amount of throw has been observed at Tipam to 

Barail Level.  Thickness is varying in Girujan and 

Tipam across the fault. At Barail level few structures 

has been observed (Fig 10).  

 
Figure: 10 present day model 

Sequential restoration of seismic section was carried 

out by removal of fault displacement, back stripping 

and decompaction. Fault B was active as normal fault 

during deposition of Namsang & Girujan and around 

135m of extension estimated at Girujan time. 

Displacement was subdued at time of deposition of 

Tipam and it was dormant at time of deposition of 

LCM. Fault B was highly active during deposition of 

TS-5 as normal fault and across the fault thickness 

variation observed.  

 
Figure: 11 Restored model at Namsang & Girujan Top 

 

 
Figure: 12 Restored model at Tipam & LCM Top 

Fault B was active as reverse fault at end of Barail 

Deposition (Late Oligocene) and structures formed 

during Late Oligocene compression. It is observed 

that reduced thickness of BCS on hanging wall of 

Fault B may have occurred due to erosion. Structure 

at Barail level formed in Late Oligocene by 

reactivation of pre-existing fault B. Fault B 

episodically reactivated as normal fault during Mid 

Miocene to Pleistocene. So Fault B acted as conduit 

and multilayer hydrocarbon entrapment in Barails & 

Tipams are expected due to this (Fig.11-13). 
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Figure: 13 Restored model at TS-5 & BCS Top 

 

 
Figure: 14 Timings of various petroleum system events 

in Assam Shelf 

 

Conclusion 

Number of seismic sections across these fault have 

been studied in order to demonstrate the pool 

geometry and entrapment styles of Tipam & Barail 

pools in area. Hydrocarbon accumulation has been 

observed in hanging wall side of major Charali-

Changmaigaon main fault (Fault-A) as well as 

footwall side. This would also mean that the Charali-

Changmaigaon main fault (Fault-A) has acted as 

conduit as well as entrapping fault for the 

accumulations. In Nazira field so far only Tipam 

accumulations have been proved as hanging wall 

fault closure as most of the wells have crossed the 

main fault (Fault-B) and landed in footwall at BMS 

level. Thereby indicating strong possibility of 

footwall as well as Hanging wall closures at Barail 

level to be a viable exploration targets which is in 

similar structural setup compare of Fault A. 

 

Structural restoration of a section has also been 

attempted to understand genetic evolution of faults 

and the structures which is also indicate that fault B 

was active during time of migrations and structures 

were available for entrapment in both Tipam & 

Barail formation. The major trap formation has 

happened during the close of Girujan deposition 

(Pliocene) nearly 1.8Ma which is critical moment for 

hydrocarbon accumulation (Fig 14). 
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